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R e la tiv e  S u s c e p t ib i l i t y  o f R e s id e n t and T ra n s ie n t  Perom yscus 
S u b je c te d  to  W easel P re d a t io n  (43 p p .)
D ir e c to r :  Lee H. M etzgar
Deer m ice (Perom yscus m an !c u la tu s) th a t  had been  f a m i l ia r iz e d  
w ith  one o f two la b o ra to ry  e n c lo s u re s  c o n ta in in g  d i f f e r e n t  h a b i­
t a t s  were su b se q u e n tly  s u b je c te d  to  s h o r t - t a i l e d  w e ase l (M uste la  
e rm inea) p re d a t io n .  H a lf  o f th e  mice w ere exposed to  p re d a t io n  
in  th e  e n c lo su re  t h a t  was f a m i l i a r  to  them ( r e s i d e n t s ) ; th e  o th e r  
h a l f  were exposed to  p re d a t io n  in  th e  e n c lo su re  th a t  was n o t fa ­
m i l i a r  to  them ( t r a n s i e n t s ) .  Each t e s t  c o n s is te d  o f  in tro d u c in g  
a s in g le  d ee r mouse in to  one o f  th e  e n c lo s u r e s ,  w a i t in g  a s h o r t  
p e r io d ,  and th en  p e rm it t in g  a w e ase l to  e n te r .
R e s id en t d e e r  mice d isp la y e d  a d i s t i n c t  o v e r a l l  advan tage  in  
te m p o ra r i ly  a v o id in g  w e ase l p re d a t io n .  On th e  a v e ra g e , w e ase ls  
took  4 .0  tim es as long  to  c a p tu re  r e s id e n ts  as t r a n s i e n t s .  Two 
b e h a v io ra l  d i f f e r e n c e s  betw een r e s id e n t s  and t r a n s i e n t s  a p p ea r 
p r im a r i ly  r e s p o n s ib le  fo r  t h i s  d i f f e r e n t i a l  s u s c e p t i b i l i t y  to  
p re d a t io n .  F i r s t ,  th e  w e ase ls  seemed to  have more d i f f i c u l t y  
lo c a t in g  r e s i d e n t s ,  s e a rc h in g  n e a r ly  tw ice  as lo n g  fo r  r e s id e n ts  
as f o r  t r a n s i e n t s .  A lthough b o th  r e s id e n t s  and t r a n s i e n t s  tended  
to  change t h e i r  b e h a v io r  p a t t e r n s  a f t e r  th e  w e a s e l 's  r e l e a s e ,  
t r a n s i e n t s  s h i f t e d  t h e i r  b e h a v io r  l e s s  f r e q u e n t ly  th a n  r e s id e n t s .  
Deer mice from b o th  groups f ro z e  o r assumed an e lo n g a te  p o s tu re  
and c re p t  to  a h ig h e r  p o s i t io n  when a w ease l began p a t r o l l i n g  th e  
a re n a . Second, r e s id e n t  d e e r  mice e lu d e d  th e  w e a se ls  much more 
a d e p tly  th an  t r a n s i e n t  d e e r  m ice. The w e ase ls  chased  r e s id e n ts  
17.0 tim es lo n g e r  th an  th ey  chased  t r a n s i e n t s .  R e s id e n ts  " e s ­
caped" from th e  w e a se ls  7 .4  tim es more o f te n  th a n  t r a n s i e n t s .  In  
e s c a p in g , r e s id e n t  d e e r mice f l e d  a lo n g  more to r tu o u s  ro u te s  th an  
t r a n s i e n t s .  R e s id e n ts  e x p lo i te d  th e  rock  and v e g e ta t io n  f e a tu r e s  
o f th e  h a b i t a t  as th ey  f l e d ;  t r a n s i e n t s  d id  n o t .  F ive  r e s id e n ts  
p a sse d  th rough  th e  n e s t  boxes in  f l e e in g ;  no t r a n s i e n t  e n te re d  
th e  n e s t .
These b e h a v io ra l  d i f f e r e n c e s  a re  l i k e l y  to  in f lu e n c e  lo c a l  
p o p u la t io n  dynamics th ro u g h  d i f f e r e n c e s  in  p r e d a t io n  m o r ta l i ty  
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CHAPTER I  
INTRODUCTION
Most a d u lt  d e e r  mice (Perom yscus m a n ic u la tu s ) I n h a b i t  home ranges 
t h a t  th e y  seem to  know w e ll  (B u r t ,  1940; B l a i r ,  1940). A r e s i d e n t 's  
f a m i l i a r i t y  w ith  i t s  home ran g e  presum ably  red u ces  i t s  s u s c e p t i b i l i t y  
to  p re d a t io n  (B u r t ,  1940; B l a i r ,  1951, 1953). F ie ld  s tu d ie s  on sm a ll 
mammal p o p u la tio n s  r e v e a l  t h a t  p e r io d s  o f  e m ig ra tio n  o r  in c re a s e d  
t r a n s ie n c e  a re  c h a r a c te r iz e d  by heavy p re d a t io n  m o r ta l i ty  ( B l a i r ,  1953; 
E r r in g to n ,  1964, 1967). These o b s e rv a tio n s  su g g e s t t h a t  an im als  t h a t  
have been  d is p la c e d  from o r  have l e f t  t h e i r  home ran g es  and a re  wan­
d e r in g  th ro u g h  u n fa m il ia r  t e r r a i n  may be more v u ln e ra b le  to  p re d a to r s  
th an  r e s id e n t s .
M etzgar (1967) exposed w h ite - fo o te d  d e e r mice (Perom yscus leucopus) 
t h a t  he  c o n s id e re d  to  be analogous to  r e s id e n ts  and t r a n s i e n t s  to  
sc re e c h  owl (Otus a s lo ) p re d a t io n  in  th e  la b o r a to r y .  He d em o n stra ted  
e x p e r im e n ta l ly  th a t  th e  sc re e c h  ow l, an av ian  p r e d a to r ,  c a p tu re s  t r a n ­
s i e n t  mice more f r e q u e n t ly  th a n  r e s id e n t s .  M etzgar p roposed  th r e e  
d i s s i m i l a r i t i e s  in  r e s id e n t  and t r a n s i e n t  b e h a v io r  t h a t  co u ld  accoun t 
f o r  t h i s  d i f f e r e n c e :
F i r s t ,  r e s id e n t  m ice may become aw are o f  danger more 
r e a d i ly .  . . . Second, an im als th a t  know th e
t e r r a i n  may e scap e  more e f f e c t i v e l y .  . . • T h ird , 
a  t r a n s i e n t  may be  more a c t iv e  and hence more exposed 
to  p re d a t io n  th a n  a r e s id e n t .
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Ambrose (1972) s u b je c te d  meadow v o le s  (M lcro tus p e n n sy lv a n lc u s ) 
to  b a m  owl (T yto  a lb a )  p re d a t io n  and observed  t h a t  th e  number o f 
" p re d a to r  h o u rs  p e r  v o le  e a te n "  was s i g n i f i c a n t l y  h ig h e r  f o r  r e s id e n t  
th a n  fo r  t r a n s i e n t  v o le s .  He confirm ed  M etzgar*s c o n te n tio n  th a t  
r e s id e n t  an im als d e r iv e  a  c o n s id e ra b le  advan tage  from  r e s t r i c t i n g  
t h e i r  a c t i v i t i e s  to  a  f a m i l i a r  home range  s in c e  t r a n s i e n t s  a re  more 
s u s c e p t ib le  to  p r e d a to r s .  However, Ambrose d id  n o t f e e l  t h a t  a l l  o f  
th e  b e h a v io ra l  d i f f e r e n c e s  M etzgar p roposed  to  accoun t f o r  t h i s  ad­
v an tage  a p p lie d  in  th e  case  o f  M ic ro tu s . He a rgued  t h a t  b ecau se  
meadow v o le s  use  runways e x te n s iv e ly ,  n e i th e r  r e s id e n t  n o r  t r a n ­
s i e n t  v o le s  a re  w e ll  ad ap ted  to  r e a d i ly  d e te c t  an a v ia n  p r e d a to r .  
Ambrose reaso n ed  t h a t  th e  o p p o r tu n ity  a r e s id e n t  o r  t r a n s i e n t  had  to  
d ec id e  on an e f f e c t i v e  e scap e  ro u te  would be s e v e re ly  l im i te d  as a  
consequence . Ambrose in d ic a te d  t h a t  he  had found t r a n s i e n t  meadow 
v o le s  w ere n o rm ally  more a c t iv e  th an  r e s id e n ts  and concluded  th a t  
M etzgar*s t h i r d  s u g g e s tio n  p ro b ab ly  p ro v id ed  th e  b e s t  e x p la n a tio n  o f  
th e  advan tage  r e s id e n t  v o le s  h av e .
I  exposed d e e r  mice (Perom yscus m a n ic u la tu s )  to  s h o r t - t a i l e d  
w e a se ls  (M uste la  e rm inea) i n  a la b o ra to ry  e n c lo s u re  and endeavored  
t o :
1. d e te rm in e  w h e th e r f a m i l i a r i t y  w ith  a s p e c i f i c  h a b i t a t  in ­
c re a s e s  th e  p r o b a b i l i t y  o f  s u r v iv a l  when Perom yscus e n co u n te r  non- 
a v ia n  p r e d a to r s .  The p re v io u s  s tu d ie s  r e g a rd in g  th e  e f f e c t s  o f  
h a b i t a t  f a m i l i a r i t y  on p re d a t io n  r a t e s  have d e a l t  s t r i c t l y  w ith  
r a p t o r i a l  p re d a to r s
2 . o b se rv e  th e  b e h a v io r  o f  r e s id e n t  and t r a n s i e n t  Perom yscus 
i n  th e  p re se n c e  o f  a p r e d a to r  to  d e te rm in e  w h e th er any o f  th e  b e -
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h a v lo r a l  d i s s i m i l a r i t i e s  t h a t  w ere p roposed  by M etzgar le a d  to  
a low er s u s c e p t i b i l i t y  among r e s id e n ts
3. d e s c r ib e  r e s id e n t  and t r a n s i e n t  Perom yscus b e h a v io r  
d u rin g  t h e i r  e n c o u n te rs  w ith  s h o r t - t a i l e d  w e a s e ls .
CHAPTER I I
MATERIALS AND METHODS
Deer mice (Perom yscus m an icu la tu s )  w ere f a m i l ia r iz e d  w ith  one 
o f  two la b o ra to ry  a re n a s  and su b se q u e n tly  s u b je c te d  to  p re d a t io n  
by s h o r t - t a i l e d  w e ase ls  (M uste la  e rm inea) . Each t e s t  in v o lv e d  in ­
tro d u c in g  a  s in g le  d e e r  mouse i n to  an a re n a , w a i t in g  a s h o r t  p e r io d ,  
and th e n  p e rm it t in g  a w e a se l to  e n te r .  The tim e tak e n  by th e  w ease l 
to  c a p tu re  th e  mouse and v a r io u s  components o f  t h i s  p re d a t io n  w ere 
re c o rd e d .
E x p erim en ta l A pparatus 
L a b o ra to ry  E n c lo su re s
Two i d e n t i c a l  w ire  mesh e n c lo su re s  (Im x Xm x 2m long) se rv e d  
as a re n a s  f o r  th e  s tu d y  (F ig . 1 ) , The wooden fram es c o n s is te d  o f 
" tw o-by-tw os" jo in e d  in  a r e c ta n g u la r  fa s h io n . At th e  b a se  o f  th e  
fram e s , each  j o i n t  was r e in f o r c e d  by a n g u la r  c o m e r  b ra c e s .  The 
e n t i r e  fram e was o v e r la id  w ith  h a l f - i n c h  w ire  mesh s c re e n in g . A 
p a i r  o f  10cm x 10cm open ings jo in e d  th e  r e s p e c t iv e  a re n a s  w ith  a  
w ease l n e s t  box and w ith  a mouse i n j e c t o r .  A 16cm s t r i p  o f  g a l­
v a n iz ed  f la s h in g  c i r c l e d  th e  in s id e  o f  th e  e n c lo s u re s  50cm above 
th e  a re n a  f l o o r  to  reduce  a cc ess  to  th e  c e i l i n g  by th e  m ice. A 
5cm d ep th  o f  wood c h ip s  was sm oothed o v e r th e  f l o o r  o f  each  en­
c lo s u re .  A s in g le  n e s t  box was i n s t a l l e d  in  b o th  a re n a s . V isu a l
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F ig . 1. A p e rs p e c t iv e  view  o f  th e  l a b o r a to r y  e n c lo s u r e s ,
OS. The o b se rv a tio n  s c re e n s  w ere c o n s tru c te d  by s t r e t c h i n g  a 
double  bed s iz e d  s h e e t  o v e r 2.3m x 1.5m wooden fram e s .
The s h e e ts  w ere dyed cocoa brown.
WC. The w ease l h o ld in g  c a g e s , 19cm x 23cm x 77cm lo n g , con­
s i s t e d  o f  a  19cm x 23cm x  35cm n e s t in g  a re a  and a  19cm 
X 23cm X 42cm w ire  mesh e x e r c is e  e n c lo s u re .
VS. H a lf - in c h  plywood s c re e n .
RS. R unw ay-slide a p p a ra tu s . See F ig . 3.
ND. The mouse n e s t  box , 16cm x 18cm x 13cm h ig h ,  c o n ta in e d  
a  sim p le  l a b y r in th  t h a t  was form ed by two 12cm x 12cm 
q u a r te r - in c h  plywood p a n e ls .
CB, "Two-by-two" r e in f o r c in g  a n g u la r  c o m e r  b r a c e s .
MI. Mouse i n j e c t o r .  See F ig . 2 .
AS. Aluminum, s h e e t in g .
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c o n ta c t  betw een th e  a re n a s  was p r o h ib i te d  by aluminum s h e e t in g  th a t  
covered  one end o f  each  e n c lo su re  (F ig . 1 ).
N est Boxes
The n e s t  boxes w ith in  each  e n c lo su re  w ere c o n s tru c te d  from 
q u a r te r - in c h  plywood (F ig . 1 ) . Two 4cm x 4cm e n tra n c e s  w ere p o s i ­
t io n e d  d ia g o n a lly  on o p p o s ite  s id e s  o f  each  n e s t  box . A p a i r  o f 
plywood p a n e ls  formed a  s im p le  la b y r in th  w i th in  each  box and th e  
to p s  w ere h in g ed  to  f a c i l i t a t e  c le a n in g .
Mouse I n j e c to r s
The mouse I n j e c to r s  c o n s is te d  o f  two com ponents; a  ch an n e l 
and a s l i d i n g  p lu n g e r . The ch an n e l In c lu d e d  an open h o u sin g  
c u b ic le  a t  th e  end t h a t  was a t ta c h e d  to  th e  a re n a  and a  gu ide  f o r  
th e  s l i d i n g  p lu n g e r  a t  th e  o p p o s ite  end (F ig , 2 ) .  A 61cm le n g th  
o f  " tw o -b y -fo u r"  was u t i l i z e d  as a b a se  f o r  th e  channe l s t r u c tu r e .  
S e c tio n s  o f  on e -In ch  p in e  b o a rd  formed th e  s id e s  and th e  ro o f .
Guide grooves were c u t In  th e  h o u sin g  c u b ic le  3.5cm from th e  end 
a d jo in in g  th e  a re n a . A p re s se d -b o a rd  g a te  was I n s e r te d  I n to  th e s e  
g ro o v e s , c lo s in g  t h a t  end o f  th e  c u b ic le .
The p lu n g e r  was c o n s tru c te d  from th r e e  p ie c e s  o f  o n e -in c h  
p in e  b o a rd ; a  31cm b a se  and 9.5cm  x 8.5cm p a n e ls  jo in e d  to  o p p o s ite  
ends o f  th e  b a s e . Each p lu n g e r  was p a sse d  th ro u g h  th e  end o f  th e  
h o u s in g  c u b ic le  f a r t h e s t  from th e  a re n a  so  t h a t  th e  b a se  o f  th e  
p lu n g e r  r e s t e d  In  th e  gu ide  and th e  le a d in g  p lu n g e r  p a n e l b lo ck e d  
th e  f a r  end o f  th e  c u b ic le .  As a consequence , a  mouse e n c lo su re  
was c re a te d  a d ja c e n t  to  th e  a re n a . The fo rw ard  edge o f  th e  p lu n g e r  
was b e v e le d  and a l l  s l i d in g  s u r f a c e s  w ere sanded  and t r e a t e d  w ith
F ig , 2 , A cut-aw ay view  o f  th e  mouse I n j e c t o r ,
ME, The mouse e n c lo s u re ,  9cm x 10cm x 15cm lo n g , t h a t  was
formed by th e  s l i d in g  p lu n g e r  and th e  ch an n e l s t r u c t u r e
o f  th e  i n j e c t o r .
SP, The s l i d in g  p lu n g e r .
CSG. The b ase  o f  th e  channe l s t r u c tu r e  t h a t  gu ided  th e
s l i d in g  p lu n g e r ,
PEG, The p re s se d -b o a rd  g a te ,  11cm X 14cm h ig h , was p e r f o r a te d  
w ith  q u a r te r - in c h  h o le s .
PS, Q u a r te r - in c h  c lo th e s  l i n e  t h a t  was dyed cocoa brown and 




Dupont Dry L u b r ic a n t to  reduce  f r i c t i o n  and n o is e .
P r i o r  to  a t e s t ,  a  mouse was p la c e d  In  th e  mouse e n c lo su re  o f  
each  I n j e c t o r .  The e n t i r e  mouse I n j e c to r  was th e n  a t ta c h e d  to  one 
o f  th e  two a re n a s . Each mouse was I n je c te d  I n to  I t s  r e s p e c t iv e  
a re n a  by s lo w ly  r a i s in g  th e  p re s se d -b o a rd  g a te  and advancing  th e  
p lu n g e r  tow ard th e  a re n a . When a mouse had  e n te re d  th e  a re n a  th e  
g a te  was low ered  b eh in d  I t ,
W easel H old ing  Cages and R unw ay-slide  A ppara tu ses
W easels w ere m a in ta in ed  In  h o ld in g  cages t h a t  c o n s is te d  o f  a 
n e s t  box c o n s tru c te d  from o n e-In ch  p in e  b o a rd  and a h a l f - in c h  w ire  
mesh e x e r c is e  e n c lo su re  (F ig . 1)•
A w e a s e l 's  a c c e ss  to  th e  p re d a t io n  a re n a  cou ld  be r e g u la te d  
v ia  a ru n w a y -s lid e  a p p a ra tu s  jo in in g  th e  h o ld in g  cage w ith  th e  
a re n a  (F ig . 3 ) .  O ne-Inch p in e  b o a rd  was a t ta c h e d  to  th e  to p  and 
bo ttom  o f  " tw o -b y -fo u r” s id e  p a n e ls  to  form a runway t h a t  was 15cm 
h ig h  and 6.5cm  w ide . At m id len g th  a v e r t i c a l  g roove, 2cm w ide and 
2.5cm d e ep , was c h is e le d  I n to  each s id e  p a n e l . These grooves w ere 
I n l a i d  w ith  s e c t io n s  o f  au tom ob ile  window g u id e . T h is gu ide  m ate­
r i a l  s e rv e d  as a channe l f o r  th e  s l i d in g  g a te  and muted I t s  o p e ra ­
t io n .  A le n g th  o f  h a l f - i n c h  an g le  I ro n  was p o s i t io n e d  on e i t h e r  
s id e  o f  th e  grooves to  p re v e n t an im als from  u r in a t in g  o r  d e fe ­
c a t in g  d i r e c t l y  on th e  gu ide mechanism. S o lid  p re s se d -b o a rd  s l i d e s  
w e ig h te d  w ith  le a d  w ere s l ip p e d  I n to  th e  g u id e s . Plywood sc re e n s  
w ere p la c e d  betw een th e  h o ld in g  cages and th e  p re d a t io n  a re n as  
(F ig . 1 ).
The w e ase ls  w ere r e le a s e d  by l i f t i n g  th e  w e ig h ted  s l i d e s .
F ig . 3. The ru n w a y -s lid e  a p p a ra tu s  t h a t  jo in e d  th e  
w ease l h o ld in g  cage to  th e  a re n a .
a . Cut-away view ,
AWG. 9cm s e c t io n s  o f  au tom ob ile  window g u id e .
AI. 9cm le n g th s  o f  h a l f - in c h  a n g le  i r o n .
SWG. S o lid  p re s se d -b o a rd  g a te  w eigh ted  w ith  2% pounds
o f  le a d .
PS. Q u a r te r - in c h  c lo th e s  l i n e  t h a t  was dyed cocoa brown
and th re a d e d  t h r o u ^  th e  p u l le y  sy s tem .













Both w e a se ls  responded  r a p id ly  to  th e  open g a te  and e n te re d  th e  
a re n a  w ith o u t h e s i t a t i n g .  A f te r  a  w ease l had e n te re d  th e  a re n a , 
th e  s l i d e  was low ered b eh in d  i t  s lo w ly .
O b se rv a tio n  S creens
I n d iv id u a l  s l i d e  m echanism s, i . e . ,  th e  mouse i n j e c t o r  g a te ,  
th e  p lu n g e r  p o r t io n  o f  th e  mouse i n j e c t o r ,  and th e  ru n w a y -s lid e , 
w ere o p e ra te d  from  b eh in d  th e  o b s e rv a tio n  sc re e n s  by means o f  an 
overhead  p u l le y  sy stem . Q u a r te r - in c h  c lo th e s  l i n e  was th re a d e d  
th ro u g h  t h i s  w e l l  o i le d  p u l le y  a p p a ra tu s .
An o b s e rv a tio n  sc re e n  was p la c e d  n e x t to  each  la b o ra to ry  
e n c lo su re  a c ro s s  from  th e  mouse i n j e c t o r  (F ig . 1 ) , A p a i r  o f 
16cm X 7cm o b s e rv a tio n  p e e p s , an upper one (2.0m  above th e  f lo o r )  
and a low er one (1.4m  above th e  f l o o r ) ,  w ere opened n e a r  th e  v e r­
t i c a l  m id lin e  o f  each  s c re e n . A s te p  la d d e r  was employed fo r  th e  
o b s e rv a tio n s  t h a t  w ere rec o rd ed  from th e  upper peep . D uring each 
t e s t , I  c lim bed th e  s te p  la d d e r  to  th e  upper o b se rv a tio n  peep and 
M etzgar s to o d  a t  th e  low er one. We observed  each t r i a l  from  th e s e  
p o s i t io n s .
H a b i ta ts  w ith in  th e  Arenas 
D i s t i n c t l y  d i f f e r e n t  h a b i t a t s  w ere l a id  o u t in  th e  two e x p e r i ­
m en ta l a re n a s . In  one a re n a  l e a f l e s s  ap p le  (Malus s p . )  and R ussian- 
o l iv e  (E laeagnus a n g u s t i f o l i a )  b ran ch es  w ere ta n g le d  to  s im u la te  a  
low b ru sh y  h a b i t a t  w ith  d iv e r s e  a e r i a l  runways (F ig . 4 ) .  For con­
v e n ie n c e , t h i s  a re n a  w i l l  be  r e f e r r e d  to  as th e  "m ale a ren a"  b e ­
cau se  a l l  male mice w ere t e s t e d  in  t h i s  e n c lo s u re  a g a in s t  th e  same 
m ale w e a se l. The o th e r  e n c lo su re  was s u p p lie d  w ith  num erous, r a n -
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F ig , 4 . A pho tog raph  o f  th e  h a b i t a t  w i th in  th e  m ale 
a ren a  d u rin g  th e  fo u r th  th rough  th e  s ix te e n th  s e t  o f  t r i a l s
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domly p la c e d  s to n e s ,  and a few l e a f l e s s  R u s s ia n -o l iv e  b ran c h es  t h a t  
w ere propped  a g a in s t  th e  w ire  mesh (F ig . 5 ) .  T h is  a re n a  w i l l  be 
r e f e r r e d  to  as th e  "fem ale  a ren a"  b ecau se  a l l  fem ale mice were 
t e s t e d  in  t h i s  e n c lo su re  a g a in s t  th e  same fem ale w e a se l. N est boxes 
w ere i n s t a l l e d  in  com parable p o s i t io n s  ex cep t t h a t  th e  n e s t  box in  
th e  male a re n a  was e le v a te d  20cm above th e  a re n a  f lo o r  w h ile  th e  
o th e r  n e s t  box r e s te d  on th e  s u b s t r a t e .  A 2 5 -w a tt re d  l i g h t  bu lb  
i l lu m in a te d  each a re n a . One l i g h t  was s i t u a t e d  d i r e c t l y  above th e  
c e n te r  o f  th e  male a re n a  a t  a h e ig h t  o f  175cm. The o th e r  was s u s ­
pended o v e r th e  w ease l h o ld in g  cage th a t  was a t ta c h e d  to  th e  fem ale 
a re n a ;  8cm to  th e  s id e  o f  th e  a re n a  a t  a  h e ig h t  o f 90cm.
A 15:9 hour l i g h t  : dark  regim e was m a in ta in ed  in  th e  la b o ra to r y .  
T h is  sc h ed u le  was n o t sy n c h ro n ize d  w ith  th e  p r e v a i l in g  lo c a l  pho to ­
p e r io d .  The l i g h t  p e r io d  began a t  1200hr; th e  dark  p e r io d  a t  0300hr. 
The 2 5 -w a tt red  l i g h t s  rem ained on a t  a l l  t im e s .
A c q u is i t io n  and M aintenance o f Animals
L iv e , w ild -b o m  d e e r mice (Perom yscus m an icu la tu s )  w ere o b ta in e d  
from  v a r io u s  in d iv id u a ls  engaged in  sm a ll mammal t r a p p in g  in  th e  
M isso u la  a re a . No d a ta  on th e  h a b i t a t  ty p e  o r  th e  s p e c i f i c  a re a  
w ith in  w hich an an im al was tra p p e d  w ere re c o rd e d . F ie ld - t r a p p e d  mice 
w ere r e tu rn e d  to  th e  la b o ra to ry  and p a i r e d ;  one male and one fem ale 
p e r  cag e . Each p a i r  o f  mice was k e p t in  a 13cm x 15cm x 29cm h o ld in g  
cage and p ro v id ed  w ith  P u rin a  L ab o ra to ry  Chow and w a te r  ^  l ib i tu m . 
Mouse p a i r s  w ere s u b je c te d  to  th e  15:9 h o u r l ig h t ; d a r k  regim e f o r  a t  
l e a s t  one week p r i o r  to  t e s t i n g .
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F ig . 5 . A pho tog raph  o f  th e  h a b i t a t  w i th in  th e  fem ale  a re n a  




Two la b -b o m  s h o r t - t a i l e d  w ease ls  (M uste la  erm ine a) a male and 
a fem a le , w ere p u rch ased  from  th e  U n iv e rs i ty  o f  Idaho a t  Moscow. 
These an im als w ere k e p t in  s e p a ra te  h o ld in g  cag es. P r io r  to  th e  
e x p e r im e n ts , each  w ease l was s u p p lie d  w ith  one l i v e  la b o ra to ry  mouse 
d a i ly  and a w eekly v ita m in  supp lem ent. F resh  w a te r  was a v a i la b le  
c o n t in u a l ly .  Both w e ase ls  r e ta in e d  t h e i r  summer p e la g e  th ro u g h o u t 
th e  s tu d y .
Form ation  o f  T e s t P a i r s
The e x p e r im e n ta l com parison o f p re d a t io n  on r e s id e n t  and t r a n ­
s i e n t  Perom yscus was o rg an iz ed  around " t e s t  p a i r s " .  Each t e s t  p a i r  
c o n s is te d  o f  two male o r  two fem ale d e e r  m ice. Each p a i r  in c lu d e d  
a r e s id e n t  and a t r a n s i e n t  an im al o f  th e  same se x . The two mice 
form ing a t e s t  p a i r  were t r i e d  a g a in s t  th e  same w ease l in  th e  same 
a re n a  on two c o n se c u tiv e  n ig h ts .
F ive  n ig h ts  were r e q u ire d  fo r  each  s e t  o f  t e s t s  (F ig . 6 ) .  Mice 
w ere a llo w ed  th re e  f u l l  n ig h ts  to  f a m i l i a r iz e  them se lves w ith  one o f 
th e  a re n a s . P r io r  to  N igh t 4 , th r e e  l iv e  t r a p s  were p la c e d  in  each 
a re n a . L ive t r a p s  rem ained  in  th e  a re n a s  th ro u g h o u t th e  f i r s t  h a l f  
o f  N ig h t 4 . D uring th e  second h a l f  o f  N igh t 4 (T es t N igh t One) a 
r e s id e n t  male and a t r a n s i e n t  fem ale o r  a t r a n s i e n t  male and a r e s i ­
d en t fem ale  were t e s t e d .  The t e s t  p a i r  complements to  th e  an im als 
t r i e d  on T e s t N igh t One were t e s t e d  d u rin g  th e  second h a l f  o f  th e  
fo llo w in g  n ig h t  (T es t N igh t Two). For exam ple, i f  a r e s id e n t  male 
and a t r a n s i e n t  fem ale  were t r i e d  on T es t N ight One, a  t r a n s i e n t  
m ale and a r e s id e n t  fem ale w ere t e s t e d  on T e s t N ig h t Two.
A t e s t  p a i r  c o n s is te d  o f  a r e s id e n t  and a t r a n s i e n t  male o r  a
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F ig . 6 . A d iagram m atic  r e p r e s e n ta t io n  o f  th e  t e s t  
p ro ce d u res  in  th e  male and fem ale  a re n a s .  T e s t e v e n ts  in  
th e  two a re n a s  o c cu rred  c o n c u r re n t ly . T e s t p a i r s  alw ays 
c o n s is te d  o f  male® p a ire d  w ith  m ale^ and fem ale^  p a ir e d  
w ith  female®. The o rd e r  in  w hich th e s e  an im als were t e s t e d  
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r e s i d e n t  and a t r a n s i e n t  fem ale . R es id en t  males were f a m i l i a r  
w i th  th e  male a re n a  and were t e s t e d  in  th e  male a re n a .  T ra n s ie n t  
m ales were f a m i l i a r  w i th  th e  female a re n a  and were t r i e d  i n  th e  
male a re n a .  S i m i l a r ly ,  r e s i d e n t  fem ales were f a m i l i a r  w i th  th e  
fem ale a re n a  and were t e s t e d  in  th e  fem ale a re n a .  T r a n s ie n t  
fem ales were f a m i l i a r  w i th  th e  male a re n a  and were t r i e d  in  th e  
fem ale a re n a .
The sequence  i n  which t e s t  p a i r s  were t r i e d  was re v e rse d  
betw een s u c c e s s iv e  s e t s  o f  t e s t s .  T hus, i f  a  r e s i d e n t  male and 
a  t r a n s i e n t  fem ale were t r i e d  on T e s t  N igh t One o f  a s p e c i f i c  s e t  
o f  t e s t s ,  a  t r a n s i e n t  male and a r e s i d e n t  fem ale were t r i e d  on 
T e s t  N igh t One o f  th e  e n su in g  s e t  o f  t e s t s .
T h is  d e s ig n  f u rn is h e d  p a i r e d  d a ta  t h a t  was unb iased  w ith  
r e s p e c t  t o  th e  n i g h t  o f  t e s t i n g ,  th e  w ease l  p r e d a to r  employed, and 
th e  se x  o f  th e  mouse t e s t e d .
E x p er im en ta l  P ro ced u res
The b a s i c  e x p e r im e n ta l  p ro c e d u re s  t h a t  were employed remained 
c o n s ta n t  th ro u g h o u t th e  s tu d y .  However, when minor changes appeared  
t o  be  a p p r o p r i a t e ,  th ey  were in c o r p o ra te d  i n t o  th e  scheme. The 
f i n a l  e x p e r im e n ta l  te c h n iq u e  r e p r e s e n t s  th e  r e s u l t  o f t h i s  e v o lu t io n ­
a ry  p r o c e s s .  P ro c e d u ra l  m o d i f ic a t io n s  w i l l  be e x p la in e d  fo l lo w in g  
a com plete  d e s c r i p t i o n  o f  th e  f i n a l  t e c h n iq u e .
Two m ice , a p a i r e d  male and fem a le , were r e l e a s e d  i n to  each 
a re n a  a t  a p p ro x im a te ly  1930hr. These mice were a llow ed  t h r e e  f u l l  
n i g h t s  to  f a m i l i a r i z e  them se lv es  w i th  t h e i r  s u r ro u n d in g s .  At 1900hr, 
b e fo r e  th e  o n se t  o f  N igh t 4 ,  t h r e e  3 in  x  3^ in  x  9 in  Sherman c o l l a p s -
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I b l e  l i v e  t r a p s  were s e t  in  each  a re n a .  The mice and th e s e  t r a p s  
were removed from th e  a re n a s  one hou r  p r i o r  to  th e  t e s t s  conducted  
on T e s t  N ig h t One. In  every  i n s t a n c e ,  b o th  p a i r s  o f  mice were 
c a p tu re d .  A l l  t e s t s  were made betw een 0700hr and 0930hr.
Im m edia te ly  a f t e r  rem ova l, each p a i r  o f  mice was r e tu rn e d  to  
th e  h o ld in g  cage t h a t  th e  p a i r  had occup ied  b e fo r e  b e in g  in tro d u c e d  
i n t o  th e  a re n a .  Food and w a te r  were a v a i l a b l e  i n  th e  h o ld in g  cages 
ad l i b i t u m . The p a i r  o f  mice to  be  t r i e d  on T e s t  N ight One r e ­
mained i n  t h e i r  h o ld in g  cage f o r  t e n  m in u te s .  A f te r  t h i s  p e r io d ,  
each member o f  th e  p a i r  was t r a n s f e r r e d  to  one o f  th e  mouse i n ­
j e c t o r s .  The mouse i n j e c t o r  c o n ta in in g  th e  male mouse was subse­
q u e n t ly  a t t a c h e d  to  th e  male a re n a .  The i n j e c t o r  h ou s in g  th e  
fem ale was j o in e d  to  th e  fem ale a re n a .  Because b o th  o f  th e  t e s t  
mice w ere  familiar w ith  th e  same a re n a ,  th e  mouse t h a t  was i n t r o ­
duced i n t o  th e  n e ig h b o r in g  a re n a  became a t r a n s i e n t .  Male mice 
were l e f t  i n  th e  i n j e c t o r s  f o r  30 m inutes  to  a llo w  them t o  re c o v e r  
from any traum a th e y  m ight have e x p e r ien c ed  d u r in g  h a n d l in g .
A f t e r  w a i t in g  30 m in u te s ,  th e  o b se rv e rs  p o s i t io n e d  them selves 
b e h in d  th e  o b s e rv a t io n  s c re e n  a d ja c e n t  to  th e  male a re n a .  Male 
mice were always t r i e d  b e fo re  fem ale  m ice. When th e  observers*  
eyes had become accustomed to  th e  d a rk n e s s ,  th e  male mouse was i n ­
j e c t e d  i n t o  th e  a re n a .  T h is  mouse was observed  f o r  5 m in u te s ,  th en  
th e  male w e ase l  was r e l e a s e d  and th e  t r i a l  began .
We re c o rd e d  fo u r  q u a n t i t a t i v e  m easures d u r in g  each t r i a l ;
1. T o ta l  tim e t o  c a p t u r e , th e  amount o f  tim e t h a t  e la p se d  
betw een  th e  r e l e a s e  o f  th e  w e ase l  and th e  moment th e  mouse was 
c a p tu re d .  T o ta l  tim e  to  c a p tu re  i s  th e  sum o f  s e a rc h  tim e and
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chase  tim e
2, Search  t im e , th e  amount o f  tim e t h a t  e la p se d  betw een th e  
r e l e a s e  o f  th e  w e ase l  and th e  p o in t  th e  w e ase l  appeared  to  lo c a te  
th e  mouse
3, Chase t im e , th e  tim e  i t  took  a w ease l  t o  c a p tu re  a  mouse 
once i t  had l o c a te d  i t
4, Number o f  e s c a p e s , any manuever t h a t  b roke  o f f  a c o n tin u ­
ous chase  and caused  th e  w e ase l  to  resume s e a rc h in g .
A f te r  c a p tu r in g  th e  mouse, th e  w ease l  was r e tu r n e d  to  i t s  h o ld ­
in g  cage . Then, th e  o b se rv e rs  moved b eh ind  th e  o b s e rv a t io n  s c re e n  
n e x t  t o  th e  fem ale a re n a  and r e p e a te d  th e  sequence . Female mice 
rem ained in  th e  mouse i n j e c t o r s  from 35-60 m inutes  depending  on th e  
le n g th  o f  th e  male t e s t s .
I  w ro te  b e h a v io r a l  d e s c r i p t io n s  o f  th e  e v e n ts  t h a t  we observed  
d u r in g  th e  t r i a l s  im m edia te ly  a f t e r  each t e s t  n i g h t .
The rem ain ing  p a i r  o f  m ice , t e s t  p a i r  complements to  th e  
an im als  t r i e d  on T e s t  N igh t One, in h a b i t e d  t h e i r  h o ld in g  cage u n t i l  
th e  fo l lo w in g  n i g h t .  T e s t  N igh t Two. The t e s t  p ro ced u re  d u r in g  T e s t  
N igh t Two was i d e n t i c a l  t o  t h a t  used on T e s t  N igh t One.
A f te r  each s e t  o f  t r i a l s ,  b o th  w e ase ls  were t r a n s f e r r e d  to  
c le a n  h o ld in g  cages c o n ta in in g  f r e s h  c o t to n  n e s t in g  m a t e r i a l .  Wood 
c h ip s  and f e c a l  w aste  were b ru sh ed  from th e  ru n w a y -s l id e  mechanisms, 
th e  mouse i n j e c t o r s ,  and th e  mouse n e s t  b o x es . The c o t to n  n e s t in g  
m a t e r i a l  i n  b o th  o f  th e  mouse n e s t  boxes was changed. When th e s e  
p r e p a r a t i o n s  were com pleted , d i f f e r e n t  p a i r s  o f  m ice , one male 
p a i r e d  w i th  one fe m a le , were r e l e a s e d  i n t o  each a re n a  and th e  e n t i r e  
e x p e r im e n ta l  p ro ced u re  was r e p e a te d .
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W easel Feeding  Schedule d u r in g  th e  Experim ents
The w e ase ls  fo llow ed  a r i g i d  fe e d in g  regim e th ro u g h o u t each 
s e t  o f  t e s t s .  Each w e ase l  r e c e iv e d  one l i v e  l a b o r a to r y  mouse d a i ly  
a t  1400hr d u r in g  th e  t h r e e  n ig h t  m o u s e - f a m i l i a r i z a t io n  p e r io d .  
Uneaten rem ains from th e  p re v io u s  n i g h t ' s  fe e d in g  were removed a t  
t h i s  t im e .
An a t te m p t  was made to  o b ta in  th e  same, u n sa ted  n u t r i t i v e  
s t a t e  i n  each  w ease l  on T e s t  N ight One and T es t  N ight Two. Thus, 
a t  I2 0 0 h r , fo l lo w in g  th e  t h i r d  n ig h t  o f  f a m i l i a r i z a t i o n ,  th e  re ­
mains from th e  p re c e d in g  day were removed, b u t  no new food was added. 
Both w e a se ls  were d e p r iv e d  o f  food f o r  th e  n e x t  7 h o u rs .  At 1900hr, 
b e fo r e  p l a c in g  th e  l i v e  t r a p s  i n  th e  a r e n a s , each w easel was sup­
p l i e d  w i th  one l i v e  l a b o r a to r y  mouse. One hour l a t e r ,  th e  uneaten  
p o r t io n s  o f  th e s e  mice were removed. Both w ease ls  were d ep riv ed  o f  
food f o r  th e  n e x t  11-13^ h ou rs  u n t i l  th e  t r i a l s  were conducted on 
T e s t  N igh t One, The w e ase ls  were a llow ed to  keep th e  t e s t  mice t h a t  
th ey  c a p tu re d  u n t i l  1200hr. At t h a t  t im e ,  th e  rem ains o f  th e  t e s t  
mice were removed from th e  w ease l  h o ld in g  cag es . Both w ease ls  were 
d e p r iv e d  o f  food f o r  th e  n e x t  7 h o u rs .  At 1900hr, each w ease l  r e ­
c e iv ed  one l i v e  l a b o r a to r y  mouse. One hour l a t e r ,  th e  u n ea ten  po r­
t i o n s  were removed- Both w e ase ls  were ag a in  d e p r iv e d  of food u n t i l  
th e  t r i a l s  were conducted  on T e s t  N ight Two. The w ease ls  were p e r ­
m i t t e d  to  keep th e s e  t e s t  mice a l s o .
I  a n t i c i p a t e d  t h a t  t h i s  fe e d in g  sc h ed u le  would p ro v id e  n e a r ly  
i d e n t i c a l  n u t r i t i v e  s t a t e s  on T e s t  N ight One and T es t  N ight Two. 
However, i f  c o n s i s t e n t  d i f f e r e n c e s  i n  th e  n u t r i t i o n a l  s t a t e s  o f  th e  
w e a s e ls  d id  a r i s e  from t h i s  fe e d in g  s c h e d u le ,  t h e i r  e f f e c t s  were
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e l im in a te d  th ro ugh  tim e by sw itc h in g  th e  o rd e r  i n  which r e s i d e n t  
and t r a n s i e n t  an im als  were t e s t e d  on s u c c e s s iv e  s e t s  o f  t e s t s .
M o d if ic a t io n s  i n  th e  E xperim en ta l  A pparatus and Design
Some p o r t io n s  o f  th e  a p p a ra tu s  used  d u r in g  th e  f i r s t  e ig h t  s e t s  
o f  t r i a l s  were deemed u n s a t i s f a c t o r y .  These components were a l t e r e d  
a t  v a r io u s  t im es d u r in g  th e s e  e a r l y  t r i a l s  to  form th e  f i n a l  appa­
r a t u s  .
Throughout th e  f i r s t  e ig h t  s e t s  o f  t r i a l s ,  brown w rapping  p aper  
was s t r e t c h e d  o v e r  b o th  o b s e rv a t io n  s c re e n s  and b u r la p  r a t h e r  than  
aluminum s h e e t in g  was used  to  o b s t r u c t  v i s u a l  c o n ta c t  between th e  
a r e n a s . D uring t h i s  t im e ,  d i f f e r e n t ,  n o i s i e r ,  ru n w ay -s l id e  mecha­
nism s w ere used and f o r  th e  f i r s t  t h r e e  s e t s  o f  t r i a l s ,  th e  s l i d e s  
were n o t  w e ig h te d .  The male a re n a  c o n ta in e d  fewer b ran ch es  and th e  
fem ale a re n a  lack ed  s to n e s  f o r  th e  f i r s t  t h r e e  s e t s  o f t r i a l s .  In  
a d d i t i o n ,  th e  2 5 -w a tt  re d  l i g h t s  were lo c a te d  in  d i f f e r e n t  p o s i t i o n s  
and cumbersome h a n d -h e ld  l e v e r s ,  r a t h e r  th an  p u l l e y s ,  were used to  
o p e ra te  th e  s l i d i n g  mechanisms d u r in g  th e  f i r s t  t h r e e  s e t s  o f  t r i a l s .
Only one change in  th e  a p p a ra tu s  o c cu rred  d u r in g  th e  l a s t  
e le v e n  s e t s  o f  t r i a l s .  P r i o r  to  th e  se v e n te e n th  s e t  o f  t r i a l s ,  th e  
wood c h ip s  were vacuumed from th e  f l o o r s  o f  b o th  a renas  and new 
c h ip s  were smoothed o ve r  each f l o o r .  The h a b i t a t s  i n  th e  male and 
th e  fem ale a re n as  were su b s e q u e n t ly  r e a r ra n g e d  u s in g  th e  same mate­
r i a l s  i n  th e  r e s p e c t iv e  a re n a s .  The n e s t  box i n  th e  female a ren a  
was e l e v a t e d  w h ile  th e  one i n  th e  male a re n a  was lowered to  th e  
a re n a  f l o o r .
P ro c e d u ra l  changes were made th ro u g h o u t  th e  e x p e r im e n t .  D uring 
th e  f i r s t  e ig h t  s e t s  o f  t r i a l s ,  t e s t  mice were ob se rv ed  f o r  one
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m in u te ,  r a t h e r  th an  f iv e  m in u te s ,  p r i o r  t o  th e  r e l e a s e  o f  th e  
w e a s e l s ,  and on ly  one q u a n t i t a t i v e  m easure , t o t a l  tim e t o  c a p tu r e ,  
was re c o rd e d .  Between th e  f o u r th  and th e  e ig h th  s e t s  o f  t r i a l s ,  
mouse p a i r s  were allow ed a s i n g l e  f u l l  n ig h t  t o  f a m i l i a r i z e  them­
s e lv e s  w i th  t h e i r  r e s p e c t iv e  a re n a s  and no b e h a v io r a l  d e s c r ip t io n s  
were w r i t t e n .  P r i o r  to  th e  t w e l f t h  s e t  o f  t r i a l s ,  th e  mice t r i e d  
on T e s t  N igh t One were n o t  p la c e d  in  t h e i r  h o ld in g  cages b e fo re  
b e in g  t r a n s f e r r e d  to  th e  mouse I n j e c t o r s .  I n s t e a d ,  th e s e  t e s t  mice 
were t r a n s m i t t e d  d i r e c t l y  t o  th e  mouse i n j e c t o r s  from th e  l i v e  
t r a p s .  During th e  f i r s t  t h i r t e e n  s e t s  o f  t r i a l s ,  th e  w ease ls  were 
on ly  d e p r iv e d  o f  food f o r  one hour p r i o r  to  a t e s t  n i g h t .  They 
r e c e iv e d  one l i v e  l a b o r a to r y  mouse d a i l y .
A l l  changes i n  th e  e x p e r im e n ta l  d e s ig n  and th e  ap p a ra tu s  were 
made betw een s e t s  o f  t e s t s .  No m o d if ic a t io n s  were in t ro d u c e d  du r­
in g  any one s i n g l e  s e t  o f  t e s t s .  As a consequence , members o f  a 
t e s t  p a i r  were always com parable.
S t a t i s t i c a l  R eferences  
The s t a t i s t i c a l  t e s t s  t h a t  I  a p p l ie d  to  th e  d a ta  a re  p re s e n te d  
by S ie g e l  (1956). O n e - ta i l e d  t e s t s  o f  th e  hy po theses  were employed 
whenever th e  d i r e c t i o n  of th e  d i f f e r e n c e  had been  p r e d i c t e d .
CHAPTER I I I
RESULTS
R e s id e n t  Peromyscus a re  l e s s  v u ln e ra b le  to  w ease l  p r e d a t io n  
th an  t r a n s i e n t  Perom yscus. The mean t o t a l  tim e to  c a p tu re  o f  
r e s i d e n t s  (x=228,3 seconds)  i s  4 .0  t im es g r e a t e r  th an  th e  mean 
t o t a l  t im e  to  c a p tu re  o f  t r a n s i e n t s  (x=57.8  se c o n d s ) .  P o o lin g  th e  
d a ta  from b o th  a re n a s  (T ab les  lA, IB and 2A, 2B ), th e  t o t a l  t im es 
to  c a p tu re  o f  r e s i d e n t  mice a re  s i g n i f i c a n t l y  g r e a t e r  th an  th e  t o t a l  
t im e s  to  c a p tu re  o f  t r a n s i e n t  mice (p < .0 0 5 ,  Wilcoxon M atched-Pa irs  
S igned-Ranks T e s t ,  o n e - t a i l e d ) . The r e s u l t s  a re  i d e n t i c a l  when 
each a re n a  i s  an a ly zed  s e p a r a t e l y  (e a c h ,  p < . 0 0 5 ,  Wilcoxon Matched- 
P a i r s  S igned-Ranks T e s t ,  o n e - t a i l e d ) .
S earch  Times and Chase Times 
A nalyses o f  th e  components o f  t o t a l  tim e to  c ap tu re  i n d i c a t e  
t h a t  r e s i d e n t s  av o id  d e te c t io n  more e f f e c t i v e l y  and, a f t e r  b e in g  
d is c o v e re d ,  e lu d e  th e  w e a se ls  much more a d e p t ly  th an  t r a n s i e n t s .
The g r e a t e r  s h a re  o f  th e  d i f f e r e n c e  betw een r e s i d e n t  and t r a n s i e n t  
t o t a l  t im es  to  c a p tu re  a r i s e s  from an enormous d i s p a r i t y  i n  th e  
chase  t im e s  o f  r e s i d e n t s  and t r a n s i e n t s .  The mean chase tim e o f  
r e s i d e n t s  (x=197.3 seconds) i s  17.0 t im es  g r e a t e r  th an  th e  mean 
chase  tim e o f  t r a n s i e n t s  (x=11.6 se c o n d s ) .  R es id en t  chase t im es 
a r e  s i g n i f i c a n t l y  g r e a t e r  th an  t r a n s i e n t  chase  t im es when th e  d a ta  




A SUMMARY OF THE TEST SCHEDULE AND PREDATION DATA ASSOCIATED WITH 
THE RESIDENT AND TRANSIENT PEROMYSCUS TRIED IN THE MALE ARENA
A. R e s id e n ts
Number o f T e s t  N igh t T o ta l  Time Search Chase Number o f











5 1 94 .1
6 2 6 3 .4
7 1 113.8
8 2 296.3 « •  «
9 1 18.9 7.6 11.3 0
10 2 1033.8 1025.8 8.0 0
11 1 219.1 204.1 15.0 0
12 2 9 4 .8 88 .8 6 .0 1
13 1 1144.3 56 .3 1088.0 3
14 2 526.4 87.9 438.5 2
15 1 110.0 55.0 55 .0 1
16 2 190. 1 63 .6 126.5 2
17 1 175.0 174.5 0 .5 0
18 2 186.9 78.0 108.9 2
19 1 113.8 34.1 79.7 1
Means 241.0 170.5 176.1 1.09
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TABLE 1-C ontinued
B. T r a n s ie n ts
Number o f  
T es t  Se t
T es t  N ight 
T r ie d
T o ta l  Time 








Number o f  
Escapes
1 2 5 .4
2 1 3 .1




7 2 49 .3
8 1 6 .2
9 2 9 .7 6 .5 3 .2 0
10 1 14.4 4 .1 10.3 1
11 2 191.3 178.8 12.5 0
12 1 81.5 44 .0 37.5 0
13 2 4 .5 1.5 3 .0 0
14 1 13.8 7 .8 6 .0 0
15 2 105.5 103.5 2 .0 0
16 1 121.7 120.2 1.5 0
17 2 280. 1 268.6 11.5 1
18 1 3.4 0 .6 2 .8 0
19 2 229.6 227.5 2 .1 0
Means 62 .5 87.6 8 .4 0 .1 8
25 
TABLE 2
A SUMMARY OF THE TEST SCHEDULE AND PREDATION DATA ASSOCIATED WITH 
THE RESIDENT AND TRANSIENT PEROMYSCUS TRIED IN THE FEMALE ARENA
A. R e s id e n ts
Number o f  
T es t  Se t
T e s t  N ight 
T r ie d
T o ta l  Time 
















7 2 119.4 . . .
8 1 49 .3 . . .
9 2 108.3 64 .6 43 .7 1
10 1 576 .3 343.3 233.0 8
11 2 291.7 12.7 279.0 5
12 1 297.4 22.4 275.0 3
13 2 1253.4 74.4 1179.0 5
14 1 300.4 232.4 68 .0 1
15 2 12.5 9 .2 3 .3 0
16 1 9 8 .8 76.3 22.5 0
17 2 18.8 15.3 3.5 0
18 1 329.2 36.4 292.8 2
19 2 37.4 34.9 2 .5 0
Means 215.7 83.8 218.4 2 .27
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TABLE 2-C ontinued
B, T r a n s ie n t s
Number o f  
T es t  Se t
T es t  N ight 
T r ie d
T o ta l  Time 








Number o f  
Escapes
1 1 13.6 * •  «
2 2 12.2 •  « •
3 1 6 .4





9 1 6 .3 2 .2 4 .1 0
10 2 146.9 77.9 69 .0 1
11 1 80.8 68 .8 12.0 1
12 2 5 8 .3 50 .3 8 .0 0
13 1 106.0 95 .0 11.0 0
14 2 238.0 214.0 24.0 0
15 1 22.1 16.6 5 .5 0
16 2 47.6 43 .3 4 .4 0
17 1 25 .7 22.8 2 .9 0
18 2 90 .5 87.6 2.9 0
19 1 38.7 19.8 18.9 1
Means 53.0 63 .5 14.8 0 .27
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v l d u a l l y  ( a l l ,  p < ,0 2 5 ,  Wilcoxon M atched -P a irs  Signed-Ranks T e s t ,  
o n e - t a i l e d ) .
D i f f e r e n c e s  i n  r e s i d e n t  and t r a n s i e n t  s e a rc h  t im es ( s e a rc h  
t im e s  f o r  r e s i d e n t  and t r a n s i e n t  t e s t s )  have a m inor e f f e c t  on 
th e  t o t a l  tim e d i f f e r e n c e s .  The mean s e a rc h  tim e f o r  r e s i d e n t  mice 
(x=127 ,2 second s)  i s  1 ,7  t im es g r e a t e r  th an  th e  mean s e a rc h  tim e 
f o r  t r a n s i e n t s  (x= 75 ,5 s e c o n d s ) .  However, t h e r e  i s  no s i g n i f i c a n t  
d i f f e r e n c e  between th e  s e a rc h  tim es  when th e  d a ta  from each a ren a  
a re  p o o led  and when th ey  a re  an a lyzed  s e p a r a t e l y  ( , 6 0 < p < , 8 6 ,  
W ilcoxon M a tch ed -P a irs  S igned-Ranks T e s t ) ,
Numbers o f  Escapes 
R e s id e n ts  e scap ed  7 ,4  t im es  more f r e q u e n t ly  th a n  t r a n s i e n t s .
The numbers o f  e sca p es  o f  r e s i d e n t  mice a re  s i g n i f i c a n t l y  g r e a t e r  
th a n  th e  numbers o f  e sca p es  o f  t r a n s i e n t  mice f o r  th e  d a ta  from 
b o th  a re n a s  (p < .0 0 5 ,  Wilcoxon M a tched -P a irs  S igned-Ranks T e s t ,  
o n e - t a i l e d ) . The r e s u l t s  o b ta in e d  by e v a lu a t in g  each  a re n a  i n d i ­
v id u a l l y  a re  s i m i l a r  (e a c h ,  p < .0 2 5 ,  Wilcoxon M atched -P a irs  S igned- 
Ranks T e s t ,  o n e - t a i l e d ) .
D if f e re n c e s  betw een T e s t  N ig h ts  and Arenas 
R e s id e n t  and t r a n s i e n t  t o t a l  t im es  to  c a p tu r e ,  s e a rc h  t im e s ,  
chase  t im e s ,  and numbers o f  e sca p es  a re  n o t  s i g n i f i c a n t l y  d i f f e r e n t  
be tw een th e  two a re n a s  ( , 1 8 < p < , 9 8 ,  Mann-Whitncy U T e s t ) ,  o r  between 
T e s t  N igh t One and T es t  N ight Two ( , 0 6 < p < , 9 4 ,  Mann-Whitney U T e s t ) .  
The t e s t  n ig h t  (T e s t  N ight One v e rs u s  T e s t  N igh t Two), mouse se x ,  
w e a se l  s e x ,  and a re n a  environm ent had no d e t e c t a b l e  e f f e c t  on th e  
e x p e r im e n ta l  r e s u l t s .
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D e s c r ip t io n s  o f  Deer Mouse B ehavior 
E ls e n b e rg  (1962,1968) d e s c r ib e d  Peromyscus b e h a v io r  I n  d e t a i l .  
A lthough th e  l i g h t i n g  f o r  my experim ent r e s t r i c t e d  o b s e rv a t io n s  to  
th e  most e a s i l y  d i s c e r n i b l e  a s p e c ts  o f  dee r  mouse b e h a v io r ,  th e  
b e h a v io r  p a t t e r n s  t h a t  were seen  co rresponded  to  E lsen b e rg * s  de­
s c r i p t i o n s .  E lsenberg* s names f o r  th e  p o s tu r e s  and b e h a v io r a l  
p a t t e r n s  o f  Peromyscus a re  used  In  th e  fo l lo w in g  s e c t i o n .
P rey  b e h a v io r  can be  d iv id e d  I n t o  t h r e e  d i s c r e t e  p e r io d s  o f  
a c t i v i t y ;  a f i v e  m inute p e r io d  p r i o r  to  th e  r e l e a s e  o f  th e  w e a s e ls ,  
a s e a rc h  p e r i o d ,  and a chase  p e r io d .
B ehav io r  b e fo r e  th e  Weasels* R e lease
R e s id e n t  Peromyscus h e s i t a t e d  m om entarily  In  an e lo n g a te  pos­
t u r e  as th ey  emerged from th e  mouse I n j e c t o r .  T h e i r  body c o n to u rs  
became rounded , q u ic k ly ,  as th ey  advanced I n to  th e  a re n a .  T here­
a f t e r ,  th e y  moved a c t i v e l y  about th e  e n t i r e  a re n a  In  a r e l a x e d  I n ­
v e s t i g a t o r y  p o s tu r e .  D uring th e  f i v e  m inute  p e r io d  p r i o r  t o  th e  
r e l e a s e  o f  th e  w e a s e l s ,  f iv e  o f  tw e n ty -e ig h t  r e s i d e n t s  fed  and two 
o th e r s  d ran k .
T r a n s ie n t s  l o i t e r e d  a t  th e  mouth o f  th e  I n j e c t o r  In  an e lo n ­
g a te  p o s tu r e  f o r  c o n s id e ra b le  p e r io d s  o f  t im e .  They probed  th e  
a re n a  th ro u g h  a s e r i e s  o f  e r r a t i c  advances t h a t  o r i g in a t e d  a t  th e  
I n j e c t o r .  T r a n s ie n t s  moved from th e  I n j e c t o r  In  an e lo n g a te  po s­
t u r e ,  advanced s p o r a d i c a l l y ,  and I n t e r r u p t e d  t h e i r  movements by 
f r e e z i n g  p e r i o d i c a l l y .  T r a n s ie n t s  t h a t  had v e n tu re d  I n to  th e  
a re n a  r e g u l a r l y  tu rn e d  In  p la c e  and dashed back  to  th e  a re a  Imme­
d i a t e l y  In  f r o n t  o f  th e  I n j e c t o r .  With t im e ,  t r a n s ie n t s *  body
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c o n to u rs  became rounded and each s u c c e s s iv e  advance i n t o  th e  a re n a  
became lo n g e r .  T h is  b e h a v io r  was r e p e a te d  c o n s i s t e n t l y  u n t i l  th e  
w e a se ls  were r e l e a s e d .  T r a n s ie n t s  n e v e r  i n t e r r u p t e d  t h e i r  e x p lo r ­
a to r y  a c t i v i t i e s  t o  feed  o r  d r in k .
S p a t i a l l y ,  r e s i d e n t s  and t r a n s i e n t s  d i s t r i b u t e d  t h e i r  a c t i v i t y  
d i f f e r e n t l y  d u r in g  th e  p e r io d  p r i o r  t o  th e  r e l e a s e  o f  th e  w e a s e ls .
The l o c a t i o n  o f  a  mouse a t  th e  p r e c i s e  tim e th e  w ease l  was r e l e a s e d  
p ro v id e s  some i n s i g h t  i n t o  where mouse a c t i v i t y  was c e n te re d ,  I  
have c h a r a c t e r i z e d  th e  l o c a t i o n  o f  each mouse a t  th e  tim e th e  w ease ls  
were r e l e a s e d  in  two ways. Each mouse was p o s i t io n e d  "on th e  ground" 
o r  "above th e  ground" and " i n  th e  h a l f  o f  th e  a re n a  n e a r e r  th e  mouse 
I n j e c t o r "  o r  " i n  th e  h a l f  o f  th e  a re n a  f a r t h e r  from th e  i n j e c t o r " .
The c o m e r  b r a c e s  in  each a re n a  were c o n s id e re d  to  be  p a r t  o f  th e  
"g ro u n d " ,  s in c e  each  b ra c e  i s  con tin u o u s  w ith  th e  b a se  o f  th e  fram e. 
R e s id e n ts  c e n te re d  t h e i r  a c t i v i t i e s  a long  a e r i a l  runways in  
b o th  h a lv e s  o f  each a re n a .  When th e  w e ase ls  were r e l e a s e d ,  t h r e e -  
q u a r t e r s  (76 p e rc e n t )  o f  th e  r e s i d e n t  mice were l o c a te d  above th e  
ground and n e a r ly  e q u a l  p r o p o r t io n s  were p o s i t io n e d  i n  each h a l f  o f  
th e  a r e n a s .  F i f ty - tw o  p e rc e n t  o f  th e  r e s i d e n t s  were i n  th e  h a l f  o f  
th e  a re n a s  f a r t h e r  from th e  I n j e c t o r .  Two r e s i d e n t  m ice, b o th  m a le s ,  
e n te r e d  t h e i r  n e s t  box  b e fo re  th e  w e ase ls  were r e l e a s e d .  One o f  
th e s e  mice was s t i l l  i n  th e  n e s t  box when I  r e l e a s e d  th e  w e a se l .
T r a n s i e n t s  c o n c e n tr a te d  t h e i r  a c t i v i t i e s  on th e  f l o o r  o f  each 
a re n a  d i r e c t l y  i n  f r o n t  o f  th e  mouse i n j e c t o r s .  When th e  w e ase ls  
were r e l e a s e d ,  77 p e rc e n t  o f  th e  t r a n s i e n t s  were on th e  ground and 
73 p e r c e n t  were i n  th e  h a l f  o f  th e  a re n a  n e a r e r  th e  mouse i n j e c t o r .
No t r a n s i e n t s  e n te r e d  th e  n e s t  boxes p r i o r  t o  th e  w easels*  r e l e a s e .
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The p o s i t i o n  a mouse occup ied  a t  th e  tim e th e  w e ase ls  were 
r e l e a s e d  d id  n o t  a f f e c t  i t s  l o c a t a b i l i t y .  Search  tim es f o r  r e s i ­
d e n ts  and s e a rc h  t im es  f o r  t r a n s i e n t s  a re  n o t  s i g n i f i c a n t l y  d i f f e r ­
e n t  f o r  mice t h a t  were "on th e  ground" and th o se  t h a t  were "above 
th e  ground" (e a c h ,  p > .1 0 ,  Mann-Whitney U T e s t ) .  There i s  no 
s i g n i f i c a n t  d i f f e r e n c e  between th e  s e a rc h  t im es f o r  mice t h a t  were 
" i n  th e  h a l f  o f  th e  a re n a  n e a r e r  th e  mouse i n j e c t o r "  and th o se  t h a t  
were " i n  th e  h a l f  o f  th e  a re n a  f a r t h e r  from th e  i n j e c t o r "  i n  e i t h e r  
t e s t  group (e a c h ,  p > .1 0 ,  Mann-Whitney U T e s t ) .
The l o c a t i o n  o f  a mouse when th e  w ease ls  were r e l e a s e d  d id  n o t  
i n f lu e n c e  i t s  o v e r a l l  v u l n e r a b i l i t y  to  c a p tu r e .  W ith in  r e s i d e n t  
and t r a n s i e n t  g ro u p s ,  r e s p e c t i v e l y ,  t h e r e  a re  no s i g n i f i c a n t  d i f f e r ­
ences  i n  th e  t o t a l  t im es  to  c a p tu r e ,  chase t im e s ,  o r  numbers o f  
e sc a p e s  o f  mice t h a t  were "on th e  ground" and th o se  t h a t  were "above 
th e  ground" ( a l l ,  p > .1 0 ,  Mann-Whitney U T e s t ) .
T here was no p e r c e p t i b l e  d i f f e r e n c e  i n  th e  amount o f  r e s i d e n t  
and t r a n s i e n t  a c t i v i t y  d u r in g  th e  p e r io d  p r i o r  to  th e  w easels*  
r e l e a s e .
B eh av io r  w h i le  th e  W easels Searched th e  Arenas
Most r e s i d e n t s  and t r a n s i e n t s  a l t e r e d  t h e i r  b e h a v io r  p a t t e r n s  
when th e  w ease ls  began p a t r o l l i n g  th e  a re n a s .  However, one r e s i d e n t  
(e x c lu d in g  th e  male t h a t  was i n  th e  n e s t  box when th e  w ease l  was r e ­
l e a s e d )  and seven t r a n s i e n t s  c o n tin u ed  t h e i r  a c t i v i t i e s  w i th o u t  r e ­
g a rd  t o  th e  w e a s e ls .  Some o f  th e s e  mice r e v i s e d  t h e i r  b e h a v io r  b e ­
f o r e  th e  w e ase ls  d is c o v e re d  them and began to  g ive  chase . The o th e r s  
were l o c a te d  q u ic k ly .
A l l  mice ( r e s i d e n t s  and t r a n s i e n t s )  t h a t  m o d if ied  t h e i r  b e h a v io r
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a f t e r  th e  w e a s e l ' s  r e l e a s e  behaved s i m i l a r l y .  Mice from b o th  t e s t  
groups e i t h e r  assumed an e lo n g a te  p o s tu r e  and c r e p t  toward a  more 
e l e v a t e d  p o s i t i o n  o r  f r o z e .  T r a n s ie n ts  assumed an e lo n g a te  p o s tu r e  
and c r e p t  t o  a h ig h e r  p o s i t i o n  more f r e q u e n t ly  th an  r e s i d e n t s .  
R e s id e n ts  f ro z e  more o f t e n  th an  t r a n s i e n t s .  Among th e  r e s i d e n t  and 
t r a n s i e n t  mice t h a t  a l t e r e d  t h e i r  b e h a v io rs  a f t e r  th e  w e ase ls  were 
r e l e a s e d ,  73 p e rc e n t  o f  th e  r e s i d e n t s  f r o z e ,  w h e reas ,  47 p e rc e n t  o f  
th e  t r a n s i e n t s  f r o z e .  The r e s t  o f  th e  r e s i d e n t s  (27 p e rc e n t )  and 
t r a n s i e n t s  (53 p e rc e n t )  assumed an e lo n g a te  p o s tu r e  and c r e p t  t o  a 
h ig h e r  p o i n t .
R e s id e n ts  h e ld  t h e i r  f r e e z e  p o s tu r e s  much lo n g e r  th an  t r a n ­
s i e n t s .  C h a r a c t e r i s t i c a l l y ,  r e s i d e n t s  rem ained f ro z e n  u n t i l  th e  
w e a s e ls  d is c o v e re d  them. A s i n g l e  r e s i d e n t  mouse abandoned i t s  
f r e e z e  p o s tu r e  b e fo r e  th e  w e ase l  was aware o f  i t s  l o c a t i o n .  By 
com parison , 86 p e rc e n t  o f  th e  t r a n s i e n t  mice t h a t  f ro z e  moved b e ­
fo re  th e  w e ase ls  lo c a te d  them.
There  i s  no c o r r e l a t i o n  between th e  way a mouse behaved and 
th e  p o s i t i o n  i t  had  occu p ied  when th e  w e ase ls  were r e l e a s e d  i n  
e i t h e r  t e s t  group.
F re e z in g  and c re e p in g  to  a h ig h e r  l o c a t i o n  in  an e lo n g a te  
p o s tu r e  ap p ea r  to  be  e q u a l ly  a d a p t iv e .  W ith in  r e s i d e n t  and t r a n ­
s i e n t  g ro u p s ,  r e s p e c t i v e l y ,  t h e r e  a re  no s i g n i f i c a n t  d i f f e r e n c e s  
i n  th e  t o t a l  t im es to  c a p tu r e ,  s e a rc h  t im e s ,  chase  t im e s ,  o r  numbers 
o f  e sc a p e s  o f  mice t h a t  f ro z e  and th o se  t h a t  assumed an e lo n g a te  
p o s tu r e  and c r e p t  to  a h ig h e r  p o s i t i o n  ( a l l ,  p > .1 0 ,  Mann-Whitney 
U T e s t ) .
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Escape B ehav io r
In  p a t r o l l i n g  th e  a re n a s ,  th e  w e ase ls  always lo c a te d  th e  d e e r  
m ice. They responded  im m ediate ly  i n  e i t h e r  o f  two ways. U su a l ly ,  
th e  w e a se ls  dashed toward th e  mice in  an a t tem p t to  c a p tu re  them. 
However, on seven  o c c a s io n s ,  th e  w e ase ls  crouched and c re p t  toward 
them. The w easels*  b o d ie s  seemed r i g i d  w i th  m uscular t e n s io n  as 
th e y  c r e p t .  Throughout t h e i r  advance, th e  w e ase ls  rem ained e lo n ­
g a te  and co n sp icu o u s ly  e l im in a te d  th e  v e r t e b r a l  f l e x io n s  t h a t  t y p i f y  
t h e i r  movements.
The two ty p e s  o f  approach e l i c i t e d  d i f f e r e n t  re sp o n se s  from th e  
m ice. R e s id e n t  and t r a n s i e n t  mice responded  i d e n t i c a l l y .  Deer mice 
from b o th  t e s t  groups f l e d  when th e  w ease ls  dashed  toward them. By 
com parison , d e e r  mice t h a t  were approached in  a  c re e p in g  fa s h io n  
c o n tin u e d  to  behave as th ey  had b e fo r e  th e  w e a se ls  began to  advance; 
t h a t  i s ,  mice t h a t  had  f ro z e n  rem ained f ro z e n  w h ile  mice t h a t  had 
assumed an e lo n g a te  p o s tu r e  and were c re e p in g  to  a h ig h e r  p o s i t i o n  
c o n tin u e d  t o  move h ig h e r .
The l a t t e r  re sp o n se s  coupled  w i th  th e  w easels*  approach in v a r ­
i a b l y  l e a d  t o  n o s e - to -n o s e  c o n f r o n ta t io n s  betw een th e  w e a se ls  and 
th e  m ice. D uring each e n c o u n te r  th e  d e e r  m ice, in  an e lo n g a te  pos­
t u r e ,  s t r e t c h e d  to  c o n ta c t  th e  w e a s e ls .  They su b se q u e n t ly  w ithdrew  
and began t o  show s ig n s  o f  su b m iss io n . In  an i n s t a n t ,  th e  w e a se ls  
dashed  around b e h in d  th e  d e e r  m ice. The mice f l e d  im m ed ia te ly .
R e s id e n ts  and t r a n s i e n t s  behaved d i f f e r e n t l y  as th ey  f l e d  from 
th e  w e a s e ls .  R e s id en t  mice d a r t e d  t o r tu o u s ly  th ro ugh  th e  a re n a s .  
T h e i r  a b ru p t  l a t e r a l  and v e r t i c a l  movements formed z ig z ag  escape  
r o u t e s  t h a t  in v o lv e d  a l l  t h r e e  d im ensions w i th in  th e  a re n a s .  R e s i -
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d e n ts  employed th e  b ran c h es  and s to n e s  f r e q u e n t ly  i n  t h e i r  f l i g h t .  
One male r e s i d e n t  ( e x c lu d in g  th e  male t h a t  was i n  th e  n e s t  box when 
th e  w e ase l  was r e le a s e d )  e n te re d  th e  n e s t  box d u r in g  th e  chase . In  
c o n t r a s t ,  fo u r  fem ale r e s i d e n t s  went i n to  th e  n e s t  box.
T r a n s ie n t  m ice, c h a r a c t e r i s t i c a l l y ,  s p r i n t e d  a c ro ss  th e  a ren as  
a lo n g  a n e a r ly  l i n e a r  c o u rse .  They r a r e l y  l e f t  th e  f l o o r s  o f  th e  
a re n a s  w h i le  th ey  were b e in g  p u rsued . T ra n s ie n t  Peromyscus used 
th e  b ra n c h e s  and s to n e s  i n c o n s i s t e n t l y .  No t r a n s i e n t  e n te r e d  th e  
n e s t  box d u r in g  a chase .
A lthough th e  r e l a t i v e  f requency  o f  e scap e  and th e  d i s p a r i t y  
betw een r e s i d e n t  and t r a n s i e n t  chase  t im es su g g e s t  t h a t  r e s i d e n t  
e scap e  b e h a v io r  i s  more e f f e c t i v e  th an  t r a n s i e n t  escape  b e h a v io r ,
I  was unab le  to  d i s t i n g u i s h  th e  p r e c i s e  manuever t h a t  was re spon ­
s i b l e  f o r  a r e s i d e n t  o r  a t r a n s i e n t  e sc a p in g .  Chase e v e n ts  o c c u r re d  
much too  r a p id ly  to  th o ro u g h ly  an a ly ze  b e h a v io r a l  s u b t l e t i e s  w i th ­
ou t th e  a id  o f  m otion p i c t u r e  equipm ent.
T h r e e - f i f t h s  o f  th e  fo u r te e n  r e s i d e n t s  known to  have escap ed  
assumed an e lo n g a te  p o s tu r e  and c r e p t  to  a h ig h e r  p o s i t i o n  a f t e r  
th e y  had e lu ded  th e  w e a s e ls .  The r e s t  o f  th e  r e s i d e n t s  f r o z e .  
T r a n s i e n t s  n e v e r  f ro z e  a f t e r  th ey  e sc a p e d . A l l  f i v e  o f  th e  t r a n ­
s i e n t s  t h a t  escaped  assumed an e lo n g a te  p o s tu r e  and c re p t  to  a 
more e l e v a t e d  l o c a t i o n .
The sequence  o f  s e a rc h  and chase e v e n ts  w as, th u s ,  r e p e a te d  
whenever a mouse e scap ed . Y e t ,  w i th in  th e  a r e n a s ,  where b o th  
p r e d a t o r  and p rey  were c o n fin ed  to  a co m p a ra t iv e ly  sm a ll  a r e a ,  a l l  
o f  th e  mice were e v e n tu a l ly  c a p tu re d .
CHAPTER IV
DISCUSSION
Deer mice t h a t  were f a m i l i a r  w i th  t h e i r  su rro u n d in g s  had a 
d i s t i n c t  advantage  i n  te m p o ra r i ly  av o id in g  w e ase l  p r e d a t io n .  When 
Peromyscus e n co u n te re d  a s h o r t - t a i l e d  w e ase l  i n  l a b o r a to r y  a ren as  
t h a t  th e  mice knew, th e  t o t a l  t im es t o  c a p tu re  were s i g n i f i c a n t l y  
lo n g e r  th a n  th ey  were when th e  mice were n o t  a c q u a in te d  w i th  th e  
a re n a s .  T h is  outcome i s  c o n s i s t e n t  w ith  th e  r e s u l t s  o b ta in e d  in  
e a r l i e r  s t u d i e s  u s in g  av ia n  p r e d a to r s  (M etzgar, 1967; Ambrose, 1972) 
and i n d i c a t e s  t h a t  h a b i t a t  f a m i l i a r i t y  c o n fe rs  a  r e l a t i v e  immunity 
from a t  l e a s t  two tax o n o m ica lly  d i f f e r e n t  groups o f  p o t e n t i a l  p red ­
a t o r s .
L o c a t a b i l i t y  o f  R e s id en t  and T r a n s ie n t  Deer Mice 
W easels a p p a re n t ly  had more d i f f i c u l t y  l o c a t i n g  Peromyscus t h a t  
knew th e  t e r r a i n .  Although se a rc h  t im es  were n o t  s i g n i f i c a n t l y  
d i f f e r e n t ,  th e  mean s e a rc h  tim e f o r  r e s i d e n t  d e e r  mice was n e a r ly  
tw ice  as g r e a t  as th e  mean s e a rc h  tim e f o r  t r a n s i e n t s .  In  t h i s  i n ­
s t a n c e ,  th e  la c k  o f  s t a t i s t i c a l  s i g n i f i c a n c e  p ro b ab ly  does n o t  
r e p r e s e n t  an absence o f  b i o l o g i c a l  s i g n i f i c a n c e .  Search tim e i s  an 
in e x a c t  b e h a v io r a l  p a ra m e te r  t h a t  m on ito rs  s e v e r a l  b e h a v io r s  c o l ­
l e c t i v e l y .  My o b s e rv a t io n s  su g g e s t  t h a t  when w e ase ls  were p r e s e n t ,  
r e s i d e n t  mice behaved d i f f e r e n t l y  th an  t r a n s i e n t s .  Some o f  t h e i r  
b e h a v io r s  seemed to  be advantageous i n  a v o id in g  d e t e c t i o n .
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D uring th e  f i v e  m inute  p e r io d s  p r i o r  to  th e  r e l e a s e  o f  th e  
w e a s e l s , r e s i d e n t  d e e r  mice u s u a l ly  ranged o v e r  d i f f e r e n t  s e c t io n s  
o f  h a b i t a t  th an  t r a n s i e n t s .  The p o s i t i o n s  t h a t  r e s i d e n t s  and t r a n ­
s i e n t s  occup ied  w i th in  th e  a re n as  d i f f e r e d  when th e  w ease ls  were 
r e l e a s e d .  T h e i r  lo c a t i o n s  d id  n o t  a f f e c t  t h e i r  l o c a t a b i l i t y .  Deer 
mice t h a t  know th e  t e r r a i n  p ro b ab ly  do n o t  low er t h e i r  consp icuous­
n e ss  by c e n te r in g  t h e i r  a c t i v i t i e s  i n  s e l e c t e d  re g io n s  w i th in  th e  
h a b i t a t .
Deer mice t h a t  were f a m i l i a r  w i th  t h e i r  environm ent were more 
s e n s i t i v e  to  th e  w easels*  p re s e n c e .  A w e ase l  p a t r o l l i n g  th e  a re n a  
u s u a l ly  a l e r t e d  r e s i d e n t  mice im m ed ia te ly . The d a ta  i n d i c a t e  t h a t  
seven  t r a n s i e n t s  behaved as though th ey  were n o t  aware o f  th e  w e a s e l s ,  
w h i le  o n ly  one r e s i d e n t  (e x c lu d in g  th e  male t h a t  was i n  th e  n e s t  box 
when th e  w e ase l  was r e l e a s e d )  f a i l e d  t o  r e a c t  t o  th e  w e a s e ls  p rom p tly . 
The w e a s e ls  lo c a te d  th e s e  mice more e x p e d i t i o u s ly  th a n  th e y  d isc o v ­
e re d  mice t h a t  were a l e r t  t o  them. A p p a re n t ly ,  e f f e c t i v e  d e t e c t i o n  
o f  w e ase l  p r e d a to r s  g iv e s  d e e r  mice g r e a t e r  o p p o r tu n i ty  t o  h i d e .  In  
t h i s  r e g a r d ,  r e s i d e n t  mice would have a d i s t i n c t  b i o l o g i c a l  advan­
ta g e .
The r e s i d e n t s  and t r a n s i e n t s  t h a t  d e te c te d  th e  w e a se ls  assumed 
an e lo n g a te  p o s tu r e  and c r e p t  to  a h ig h e r  p o s i t i o n  o r  f r o z e .
E is e n b e rg  (1968) r e p o r t e d  t h a t  Peromyseus f r e e z e  when th ey  have been  
s t a r t l e d  by a sudden sound o r  movement. Ify r e s u l t s  imply t h a t  t h e i r  
b e h a v io r  i s  more f l e x i b l e  when re sp o n d in g  to  p r e d a t o r s .  T r a n s ie n t  
d e e r  mice assumed an e lo n g a te  p o s tu r e  and c r e p t  to  an e le v a te d  lo c a ­
t i o n  more f r e q u e n t ly  th a n  r e s i d e n t s  ; r e s i d e n t  mice f ro z e  more o f t e n  
th a n  t r a n s i e n t s .  However, n e i t h e r  r e s i d e n t s  n o r  t r a n s i e n t s  b e n e -
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f i t e d  from b eh av in g  one way more f r e q u e n t ly  th an  th e  o th e r .  C reeping  
to  a  h ig h e r  l o c a t i o n  i n  an e lo n g a te  p o s tu re  and f r e e z in g  seem to  be 
e q u a l ly  a d a p t iv e  i n  a v o id in g  d e t e c t i o n .
Deer mice t h a t  were n o t  f a m i l i a r  w ith  th e  h a b i t a t  o f t e n  d i s ­
c lo s e d  th em se lves  by f l e e i n g  b e fo re  th e  w ease ls  had d is c o v e re d  them. 
T r a n s ie n t  d e e r  mice r o u t in e ly  f l e d  when w ease ls  t h a t  were p a t r o l l i n g  
th e  a re n a s  p a sse d  n e a r  them. In  c o n t r a s t ,  mice t h a t  knew th e  t e r r a i n  
u s u a l ly  p re s e rv e d  t h e i r  cover u n t i l  th e  w ease ls  dashed tow ard  them. 
R e s id e n ts  h e ld  f r e e z e  p o s tu r e s  t e n a c io u s ly .  Only one r e s i d e n t  aban­
doned a  f r e e z e  p o s tu r e  and f l e d  b e fo re  a w ease l  had lo c a te d  i t .  T h is  
s tu b b o rn  adherence  to  a  l e s s  consp icuous b e h a v io r a l  p a t t e r n  i n  th e  
p re se n c e  o f  w ease l  p r e d a to r s  i s  p ro b ab ly  b i o l o g i c a l l y  s i g n i f i c a n t  to  
r e s i d e n t  d e e r  mice i n  av o id in g  d e t e c t i o n .  On s e v e r a l  o c ca s io n s  
w e ase ls  p a sse d  d i r e c t l y  b e n e a th ,  w i th o u t  d i s c o v e r in g ,  r e s i d e n t  
Peromyscus t h a t  had f ro z e n .
V u ln e r a b i l i t y  o f  R es id en t  and T ra n s ie n t  Deer Mice a f t e r  D e te c t io n
R e s id en t  d e e r  mice evaded w e ase ls  t h a t  had f lu s h e d  them from 
cover more e f f e c t i v e l y  th an  t r a n s i e n t s .  The chase  t im es  o f  d eer  
mice t h a t  were f a m i l i a r  w ith  t h e i r  su r ro u n d in g s  were s i g n i f i c a n t l y  
lo n g e r  th an  th o se  o f  d e e r  mice t h a t  were u n a cq u a in ted  w i th  th e  t e r ­
r a i n .  The trem endous d i f f e r e n c e  betw een r e s i d e n t  and t r a n s i e n t  chase  
t im es  c o n s t i t u t e d  th e  g r e a t e r  p o r t io n  o f  th e  t o t a l  tim e d i f f e r e n c e  
betw een th e  two g roups. N e v e r th e le s s ,  lo n g e r  chases  a re  n o t  b io ­
l o g i c a l l y  s i g n i f i c a n t  i f  no d i f f e r e n c e s  i n  p r e d a t io n  r a t e s  r e s u l t .  
R e s id e n t  d e e r  mice "escaped"  from th e  w e ase ls  7 .4  t im es more o f t e n  
th a n  t r a n s i e n t s .  The numbers o f  " e sc a p e s"  f o r  r e s i d e n t s  were s i g ­
n i f i c a n t l y  g r e a t e r  th an  th e  numbers o f  " e sca p es"  f o r  t r a n s i e n t s .
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These r e s u l t s  d em on s tra te  t h a t  f a m i l i a r i t y  w i th  th e  h a b i t a t  f a c i l ­
i t a t e s  e scap e  and reduces  th e  v u l n e r a b i l i t y  o f  r e s i d e n t  mice to  
c a p tu r e .
R e s id e n t  d e e r  mice f l e d  from th e  w ease ls  a long  more i n t r i c a t e  
r o u te s  th an  t r a n s i e n t s .  Deer mice t h a t  knew t h e i r  su rro u n d in g s  
d a r t e d  t o r tu o u s ly  th rough  th e  h a b i t a t  when th e  w e ase ls  chased  them. 
Those n o t  f a m i l i a r  w i th  th e  t e r r a i n  s p r i n t e d  l i n e a r l y  a c ro s s  th e  
ground. R e s id e n ts  employed th e  rocks and b ran ch es  f r e q u e n t ly  to  
v e e r  l a t e r a l l y  and v e r t i c a l l y .  T r a n s ie n t s  u s u a l ly  bounded p a s t  
th e s e  o b s t a c l e s  w i th o u t  u t i l i z i n g  them. A p p a re n t ly ,  knowledge o f  
th e  h a b i t a t  e n a b le s  r e s i d e n t  d e e r  mice to  e x p l o i t  th e  rock  and 
v e g e t a t i o n  f e a t u r e s  o f  t h e i r  environm ent to  c r e a t e  s in u o u s  escape  
r o u t e s .  W easels seem t o  have more d i f f i c u l t y  fo l lo w in g  th e  maneu­
v e rs  o f  r e s i d e n t  m ice. C o nseq u en tly ,  d e e r  mice t h a t  know th e  t e r ­
r a i n  e sca p e  more o f t e n .
E ise n b e rg  (1962) r e p o r t e d  t h a t  Peromyscus m a n lc u la tu s  sough t 
s h e l t e r  b e n e a th  o b s t a c l e s  i n  t h e i r  environm ent when c o n s p e c i f i c s  
pu rsu ed  them d u r in g  a g o n i s t i c  e n c o u n te r s .  o b s e r v a t io n s  show
t h a t  n e i t h e r  r e s i d e n t s  n o r  t r a n s i e n t s  a t te m p te d  to  h id e  under o b j e c t s  
w i th in  th e  h a b i t a t  when w e a s e ls  w ere c h as in g  them. However, i n  
dodging  th e  w e a s e l s ,  f i v e  r e s i d e n t  mice (4 fem ales  and I male) p a sse d  
th ro ugh  t h e i r  n e s t  b o x e s .  No t r a n s i e n t  e n te r e d  th e  n e s t  boxes in  
f l e e i n g  th e  w e a s e ls .  Deer mice t h a t  know th e  t e r r a i n  may f l e e  tow ard 
home s i t e s  and re fu g e s  t h a t  th ey  have e s t a b l i s h e d  w i th in  th e  h a b i t a t  
when p r e d a to r s  l o c a t e  them. T r a n s ie n t s  would n o t  have t h i s  oppor­
t u n i t y .
My o b s e r v a t io n s  i n d i c a t e  t h a t  two o f  th e  d i f f e r e n c e s  between
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r e s i d e n t  and t r a n s i e n t  b e h a v io r  p roposed  by M etzgar (1967) a re  
im p o r ta n t  i n  s h i e ld i n g  r e s i d e n t  d e e r  mice from w ease l  p r e d a t io n .
Deer mice f a m i l i a r  w i th  th e  h a b i t a t  d e te c te d  th e  w ease ls  more 
r e a d i l y  th an  d e e r  mice t h a t  were n o t  f a m i l i a r  w i th  t h e i r  s u r ­
ro u n d in g s .  R e s id e n ts  s h i f t e d  t h e i r  b e h a v io r  p a t t e r n s  im m edia te ly  
i n  re sp o n se  to  a w e ase l  t h a t  was p a t r o l l i n g  th e  a re n a .  A f te r  de­
t e c t i o n  by th e  w e a s e l s ,  r e s i d e n t s  escaped  th e  w ease ls  f a r  more 
e f f e c t i v e l y  th an  t r a n s i e n t s .  T h e ir  knowledge o f  th e  t e r r a i n  en­
a b le d  them to  use more co m p lica ted  e scape  r o u te s  th an  t r a n s i e n t s .  
E scap ing  more e f f e c t i v e l y  seemed to  be more im p o rtan t  th an  d e t e c t i n g  
th e  w e ase ls  e a r l y  i n  re d u c in g  th e  v u l n e r a b i l i t y  o f  r e s i d e n t  d eer  
mice to  w e ase l  p r e d a t io n .  T ra n s ie n t  d e e r  mice were n o t  p e r c e p t i v e l y  
more a c t i v e  th an  r e s i d e n t s  d u r in g  th e  f i v e  m inute  p e r io d s  p r i o r  to  
th e  w e a s e l s '  r e l e a s e .
A p p l ic a t io n s  to  F ie ld  S i t u a t i o n s  
Because d e e r  mice and s h o r t - t a i l e d  w e ase ls  a re  n o t  o r d i n a r i l y  
c o n f in e d  to  two cu b ic  m e te rs  o f  h a b i t a t ,  my l a b o r a to r y  s tu d y  cou ld  
n o t  s im u la te  a l l  f e a t u r e s  o f  p r e d a t io n  f a i t h f u l l y .  W ease ls ,  pa­
t r o l l i n g  t h e i r  home ra n g e s ,  cannot r e l i a b l y  a n t i c i p a t e  f in d in g  a 
d e e r  mouse w i th in  a s p e c i f i c  a r e a ,  as th ey  cou ld  i n  th e  l a b o r a to r y  
e n c lo s u r e s .  T h e ir  s e a rc h  e f f o r t s  must n e c e s s a r i l y  be l e s s  concen­
t r a t e d  i n  th e  f i e l d  th an  th ey  were i n  my a re n a s .  S h o r t - t a i l e d  
w e a se ls  p ro b ab ly  do n o t  uncover a l l  o f  th e  d e e r  mice t h a t  th ey  p a ss  
w h i le  th e y  a re  h u n t in g  in  n a tu r e .  F u rth e rm o re , n a t i v e  Peromyscus 
a re  n o t  r e s t r i c t e d  to  a sm a ll  r e c t a n g u la r  volume o f  h a b i t a t  i n  
f l e e i n g  a w e a s e l .  In  a n a t u r a l  s e t t i n g ,  th e  a v a i l a b i l i t y  o f  th e
39
e n t i r e  h a b i t a t  may te n d  to  in c r e a s e  a d e e r  mouse’s chances o f  
b re a k in g  o f f  a  con tin u o u s  chase  and e sc a p in g  from a w e a se l .  In  my 
a r e n a s ,  b o th  r e s i d e n t s  and t r a n s i e n t s  w e re , c e r t a i n l y ,  more v u ln e r ­
a b le  t o  p r e d a t io n  th an  th ey  would have been i n  th e  f i e l d .  However, 
t h i s  e x a g g e ra te d  p r e d a t io n  p r e s s u r e  sh o u ld  n o t  have fav o re d  r e s i ­
d e n ts  o r  t r a n s i e n t s .
My r e s u l t s  imply t h a t  d e e r  mice w i th  e s t a b l i s h e d  home ranges  
a r e  n o t  as s u s c e p t ib l e  to  mammalian p r e d a to r s  as d e e r  mice t h a t  
have been  d i s p la c e d  and a re  w andering  th rough  u n f a m i l i a r  t e r r a i n .  
F a m i l i a r i t y  w i th  t h e  h a b i t a t  i n  t h e i r  home range  s a fe g u a rd s  n a t i v e  
r e s i d e n t s  from p o t e n t i a l  p r e d a to r s  i n  v a r io u s  ways. D uring  p e r io d s  
o f  a c t i v i t y ,  r e s i d e n t  d e e r  mice a re  more s e n s i t i v e  to  a p r e d a t o r ’s 
p re s e n c e  th a n  t r a n s i e n t s .  R e s id e n ts '  a l e r t n e s s ,  u n d o u b ted ly ,  le a d s  
to  e a r l i e r  d e te c t i o n  o f  p r e d a to r s  and g iv e s  them th e  o p p o r tu n i ty  
to  behave  l e s s  co n sp icu o u s ly  o r  h id e  t o  av o id  d is c o v e ry .  In  th e  
f i e l d ,  where a l t e r n a t i v e  food so u rc e s  a re  a v a i l a b l e  to  p r e d a to r s  
and i t  i s  p ro b ab ly  i n e f f i c i e n t  f o r  them to  h u n t  a  sm a l l  a r e a  i n ­
t e n s i v e l y ,  r e s i d e n t s  t h a t  have reduced  t h e i r  co n sp icu o u sn ess  in  
re sp o n se  t o  a p r e d a to r  may be d is c o v e re d  l e s s  o f t e n  th a n  t r a n s i e n t s .  
However, p e r c e iv in g  danger r e a d i l y  seems to  p la y  a  s u b o rd in a te  r o l e  
i n  lo w e r in g  r e s i d e n t s ’ v u l n e r a b i l i t y .  Deer mice t h a t  p o s s e s s  a 
f a m i l i a r  home range  escape  from p r e d a to r s  much more e f f e c t i v e l y  
th a n  t r a n s i e n t s .  I f ,  i n  f a c t ,  th e  "e sc a p e s"  t h a t  I  rec o rd ed  in  th e  
l a b o r a to r y  would le a d  to  d e e r  mice av o id in g  w e ase l  p r e d a t io n  under 
f i e l d  c o n d i t i o n s , one co u ld  e x p ec t  r e s i d e n t s  to  su rv iv e  seven  a s ­
s a u l t s  from a p r e d a to r  f o r  each one a t r a n s i e n t  s u rv iv e d .  Pos­
s e s s in g  a  home range  t h a t  i s  f a m i l i a r  t o  i t s  r e s i d e n t  r e p r e s e n ts
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a  trem endous b i o l o g i c a l  advantage  in  a v o id in g  p r e d a to r s .
The advan tage  t h a t  r e s i d e n t  deer  mice have i n  a v o id in g  p red a ­
t o r s ,  u n d o u b ted ly , e x e r t s  a s t r o n g  in f lu e n c e  on l o c a l  p o p u la t io n  
dynamics. S ince  t r a n s i e n t  dee r  mice a re  more s u s c e p t ib l e  to  
p r e d a t o r s ,  th e y  shou ld  b e a r  a d i s p r o p o r t io n a te  amount o f  th e  p red a ­
t i o n  m o r t a l i t y  f o r  th e  p o p u la t io n .  I t  fo llo w s t h a t  i f  s o c i a l  i n t e r ­
a c t io n s  w i th in  th e  p o p u la t io n  cause  c e r t a i n  groups o f  d eer  mice to  
w ander, th e  p o p u l a t i o n 's  s t r u c t u r e  cou ld  be s y s te m a t i c a l l y  a l t e r e d  
th ro u g h  p r e d a t io n .  P o p u la t io n  numbers, age and se x  c l a s s e s  cou ld  
be r e g u la te d  i n  t h i s  manner w i th  r e l a t i v e l y  sm a ll  r i s k  to  th e  e s ­
t a b l i s h e d  b re e d in g  p o p u la t io n .  E r r in g to n  (1937, 1956, 1964) and 
McCabe and B lanchard  (1950) have made s i m i l a r  s u g g e s t io n s  b a sed  on 
t h e i r  f i e l d  s t u d i e s .  Such a sys tem  would r e p r e s e n t  an enormous 
s e l e c t i o n  p r e s s u r e  toward m a in ta in in g  home range  b e h a v io r  w i th in  
d e e r  mouse p o p u la t io n s .
CHAPTER V
SUMMARY
1. Deer mice (Peromyscus m an lcu la tu s )  t h a t  had  been  fam il­
i a r i z e d  w i th  one o f  two l a b o r a to r y  a re n as  were exposed t o  s h o r t -  
t a i l e d  w e a se l  (M uste la  erm lnea) p r e d a t io n .  H a lf  o f  th e  t e s t  mice 
( r e s i d e n t s )  were s u b je c te d  to  p r e d a t io n  In  th e  a re n a  t h a t  th ey  
knew; th e  o th e r  h a l f  ( t r a n s i e n t s )  were p reyed  on In  th e  a re n a  t h a t  
was u n f a m i l i a r  t o  them. Each t e s t  c o n s i s te d  o f  In t ro d u c in g  a s i n g l e  
t e s t  mouse I n to  one o f  th e  a r e n a s ,  w a i t in g  a s h o r t  p e r io d ,  and then  
p e r m i t t i n g  a  w e ase l  to  e n t e r .
2 . Deer mice t h a t  were f a m i l i a r  w i th  t h e i r  su r ro u n d in g s  d i s ­
p la y e d  a  d i s t i n c t  o v e r a l l  advan tage  In  t e m p o ra r i ly  a v o id in g  w ease l  
p r e d a t o r s .  Based on th e  a r i t h m e t i c  means f o r  each  g roup . I t  took  
th e  w e a se ls  4 .0  t im es  as  lo n g  to  c a p tu re  r e s i d e n t s  as t r a n s i e n t s  
(n= 38).
3. The w e ase ls  may have had more d i f f i c u l t y  l o c a t i n g  d e e r  
mice t h a t  knew th e  t e r r a i n .  On th e  a v e ra g e ,  t h e  w e a se ls  s e a rc h e d  
n e a r l y  tw ice  as lon g  f o r  r e s i d e n t s  as th ey  d id  f o r  t r a n s i e n t s  
(n = 2 2 ) . Most r e s i d e n t  and t r a n s i e n t  d e e r  mice f ro z e  o r  assumed an 
e lo n g a te  p o s tu r e  and c re p t  t o  a  h ig h e r  p o s i t i o n  when th e  w e a se ls  
began p a t r o l l i n g  th e  a re n a s .  T r a n s ie n t s  s h i f t e d  t h e i r  b e h a v io r s  
l e s s  f r e q u e n t ly  th an  r e s i d e n t s .  However, t h e s e  d i f f e r e n c e s  seemed 
t o  be a s u b o rd in a te  f a c t o r  In  p ro d u c in g  r e s i d e n t s '  o v e r a l l  advan tage
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4. The overwhelming advantage  t h a t  h a b i t a t  f a m i l i a r i t y  con­
f e r s  t o  r e s i d e n t  d e e r  mice was ev idenced  most a f t e r  th e  w e ase ls  
had  l o c a te d  th e  d e e r  m ice. R es id en t  dee r  mice e luded  th e  w ease ls  
much more a d e p t ly  th an  t r a n s i e n t  mice. The w ease ls  chased r e s i ­
d en t  d e e r  mice 17,0 t im es  lo n g e r  th an  they  chased t r a n s i e n t s  (n= 22 ) . 
R e s id e n t  mice "escaped"  from th e  w e ase ls  7 .4  t im es  more o f t e n  th an  
t r a n s i e n t s  (n= 22)• R e s id en t  d e e r  mice f l e d  a long  more to r tu o u s  
r o u t e s  th an  t r a n s i e n t s .  They e x p lo i t e d  th e  rock  and v e g e ta t io n  
f e a t u r e s  o f  th e  h a b i t a t  i n  accom plish in g  escape  m aneuvers. F ive  
r e s i d e n t s  (4 fem ales and 1 male) p a sse d  th rough  th e  n e s t  boxes 
w h i le  th e y  were b e in g  chased ; no t r a n s i e n t  e n te r e d  th e  n e s t  d u r in g  
a  ch ase .
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